###### Strengths and limitations of this study

-   This study is the first survey of the behaviours, attitudes and needs related to clinical guidelines in Chinese primary care practitioners.

-   Our findings shed light on the poor knowledge and uptake of clinical guidelines in primary care; additionally, a gap between the needs of practitioners and availability of guidelines for primary care in China was identified.

-   Institutions and practitioners were not randomly selected during the sampling process.

Introduction {#s1}
============

Primary care is the cornerstone of essential healthcare and public health services in China, and according to the China Health Statistics Yearbook, primary care is provided in 96% of all healthcare institutions and accounts for 60% of all healthcare visits.[@R1] Having an effective primary care system is a prerequisite for improving access to healthcare services, reducing hospitalisations and enhancing equity.[@R2] However, at present, primary care performance has been found to be poor and is plagued by low health human resource capacity, especially in rural areas of China.[@R5] In light of the discrepancy between the low capacity and the high needs of primary care, the State Council has dedicated a substantial portion of China's New Health Reform to the improvement of primary care quality.[@R7] In August 2016, President Xi noted that a prosperous society could not be achieved without addressing all aspects of health and promoted efforts towards universal coverage of high-quality medical services to the level of national strategy.

Clinical guidelines, which are defined by the Institute of Medicine as 'systematically developed statements to assist practitioner and patient decisions about appropriate health care for specific clinical circumstances,' are known as effective mechanisms by which to improve healthcare performance when an institution is equipped with sufficient medical resources and qualified staff.[@R8] However, in China, little is known about the uptake and implementation of guidelines by general practitioners. More importantly, due to differences in governance, the health resources and staff available in primary care differ from those available in secondary and tertiary hospitals, and whether current guidelines are suitable for primary care use needs to be studied. Given these concerns, we undertook this descriptive cross-sectional survey study to gain a better understanding of general practitioners' attitudes towards and behaviours related to the implementation and uptake of clinical guidelines.

Methods {#s2}
=======

Between December 2015 and May 2016, we implemented a cross-sectional survey of primary care practitioners' attitudes towards and behaviours related to clinical guidelines in China. We defined our respondents as practitioners from county hospitals and grass-roots institutions, including community health centres, health centres in villages and towns, and clinics.[@R11]

Survey sites and sampling {#s2a}
-------------------------

Institutions and practitioners were not randomly selected during the sample process due to the unavailability of national registries. To obtain a representative sample, we selected five provinces from Eastern (Beijing, Guangdong, Fujian, Shandong and Zhejiang), Central (Heilongjiang, Hubei, Hunan, Jilin and Shanxi) and Western China (Sichuan, Shanxi, Yunnan, Xinjiang and Xizang) that were representative of the population density, economic development and medical services of their respective regions, respectively. In each selected province, we contacted one to three tertiary level hospitals through the International Network for Rational Use of Drugs (INRUD), China. These tertiary level hospitals carried out the survey in five county hospitals and five grass-roots institutions within their province. Three ten-thousandth (0.3%) of all primary care institutions (912 620) in China were included in our survey. In each county hospital, three physicians, three nurses, three administrative staff and three practitioners from auxiliary departments, including the pharmacy, laboratory, radiology and ultrasonography departments, were randomly selected to complete the questionnaire. In each grass-roots institution, two to five health practitioners were randomly selected to complete the survey according to the total number of institutional practitioners regardless of specialty.

Survey tool {#s2b}
-----------

Questionnaire development was informed by the execution of a literature review and consultation with experts; additionally, the questionnaire was revised based on feedback from a pretest performed in two primary care institutions in the Sichuan and Xizang provinces.[@R9] The questionnaire consisted of the following sections: (1) demographic characteristics of primary care practitioners; (2) primary care practitioners' knowledge and implementation of clinical guidelines; and (3) primary care practitioners' attitudes towards primary care-specific clinical guidelines (see online [supplementary appendix 1](#SP1){ref-type="supplementary-material"}). Knowledge of clinical guidelines was divided into the following three levels: completely knowledgeable, partially knowledgeable and unaware. If the general practitioner responded that he or she did not know what clinical guidelines were or had never used clinical guidelines, the survey was stopped in the second section. Multiple-choice questions were asked to allow respondents to describe the frequency, sources, preferred types of and barriers to guidelines. The degree that current guidelines were applicable to primary care practice was divided into four levels: entirely applicable, partially applicable, inapplicable and unaware. If the general practitioner responded that he or she did not think it was necessary to develop clinical guidelines for primary care, the survey was stopped in the third section. The characteristics of institutions were also investigated using a universal form (see online [supplementary appendix 2](#SP2){ref-type="supplementary-material"}). The language of the survey was Chinese.
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Survey procedures {#s2c}
-----------------

To help minimise the possibility of a methodology bias existing across provinces, the same questionnaire and a consistent survey framework were used to ensure the overall comparability of results.[@R12] All investigators were trained by the chief investigator (Linan Zeng) and sent to primary care institutions to perform on-site surveys using paper questionnaires to minimise missing responses. The surveys were carried out anonymously.

Ethical review {#s2d}
--------------

Ethical approval was obtained from the Ethics Committee of West China Second University Hospital in May 2015. Written informed consent was deemed to be unnecessary, as the study only investigated practitioners' attitudes towards and behaviours related to clinical guidelines, and data were collected anonymously.

Statistical analysis {#s2e}
--------------------

Data were entered into a Microsoft Excel spreadsheet designed for the study, and data entry was audited by randomly selecting 10% of the electronic questionnaires and comparing the responses with those on the hard copies. Questionnaires with missing data were included in the analysis, but the missing answers were excluded from the calculations.

We used simple descriptive statistics to summarise the data from the survey. Categorical variables are expressed as proportions, and their significance was assessed using the Wilcoxon rank-sum test or Kruskal-Wallis (K-W) rank-sum test when appropriate. Continuous variables are expressed as means and SD, or medians and IQRs. We performed binary logistic regression analyses to identify factors associated with knowledge of and attitudes towards clinical guidelines after combining the dependent variables into two categories. The explanatory variables used in the multivariate logistic regression analysis were the level and region of the institutions and the professional title, profession and educational background of the practitioners. Statistical analyses were performed using SPSS V.16.0 software, and 95% CIs were calculated. A two-sided p value of ≤0.05 was considered statistically significant.

Results {#s3}
=======

Within the included 268 institutions, 1308 and 620 health practitioners from county hospitals and grass-roots institutions were enrolled in the survey, respectively. Of these practitioners, 1708 completed the entire questionnaire, for a response rate of 88.6%. The most frequently cited reason for non-response was other duties (eg, seeing patients). The questionnaire was most frequently completed via face-to-face survey (84.0%; 1433/1708), except for in a few rural areas where email or telephone surveys were used.

Fifty-seven per cent of the institutions (155/268) provided institutional characteristic data ([table 1](#T1){ref-type="table"}). The median service radius was 10 km, and their coverage reached approximately 70 000 patients. The majority of the physicians and nurses who played major roles in the provision of primary care were college graduates with primary or intermediate professional titles. With regard to the institutions' techniques and facilities, most institutions were capable of performing routine blood tests, hepatic and renal function examinations, and so on. However, techniques such as bacterial culture, therapeutic drug monitoring and MRI were still not universally available at the grass-roots level. Staffing, medical services, techniques and facilities were similar across the different regions.

###### 

Characteristics of 155 primary care institutions in the clinical guideline survey, China, 2016

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                        Total\                     Institutional level             Region                                                                                 
                                                                        (n=155)                                                                                                                                           
  --------------------------------------------------------------------- -------------------------- ------------------------------- ----------------------- --------------------------- ---------------------------------- ----------------------------
  **Staffing^\*^**                                                                                                                                                                                                        

  Profession                                                                                                                                                                                                              

  Physician                                                             29 (10--116)               136 (69.25--232.75)             12 (5--24)              29 (9--152)                 30 (10--176.75)                    30.5 (10.75--95.75)

  Nurse                                                                 31 (10--167)               211.50 (78.75--372.25)          12 (4--25.50)           37 (9--203)                 26 (12--262.75)                    33.5 (7--140.25)

  Practitioner from auxiliary department                                15 (4--43)                 59.50 (30.75--96)               6 (2--10.50)            15 (6--61)                  10.5 (3--68)                       15 (4.75--34)

  Administrative staff                                                  4 (1--23)                  25 (10--42.25)                  2 (0--4)                4 (1--25)                   4.5 (1--25.25)                     4 (1--22)

  Other                                                                 8 (1--30)                  47 (9.75--82.50)                3 (0--9)                9 (1--47)                   9 (2--58.50)                       7.5 (1--18.50)

  Education background                                                                                                                                                                                                    

  Master's                                                              0 (0--3)                   2 (0--10)                       0 (0--1)                3 (1--12)                   0 (0--3)                           0 (0--1)

  Bachelor's                                                            21 (4--104)                143.50 (46--305.25)             7 (2--17)               42 (8--152)                 14 (4--236)                        17 (4--77.50)

  College graduate                                                      35 (7--162)                199.50 (105.75--310)            12 (5--31)              23 (5--170)                 33.5 (8.75--233.75)                37.5 (2.75--140.50)

  High school and below                                                 22 (5--82)                 89.50 (39.50--1737.50)          8 (2--19.50)            9 (0--100)                  29 (11--91)                        21.50 (7.25--73.50)

  Professional title                                                                                                                                                                                                      

  Senior                                                                5 (1--28)                  31 (12--71.75)                  1 (0--4)                9 (1--35)                   5 (1--46.25)                       3.50 (0--20.25)

  Intermediate                                                          26 (5--100)                109 (47.50--217.75)             8 (2--23)               32 (8--121)                 25.5 (5--173)                      21.50 (4.75--63)

  Primary                                                               43 (16--144)               191 (88.25--361)                20 (5--40)              45 (10--142)                46 (16.75--234.50)                 40 (16--101.75)

  None                                                                  9 (1--46)                  53.5 (27.75--145.75)            3 (0--9)                3 (0--45)                   7 (3--83)                          19 (2--46.50)

  Length of service                                                                                                                                                                                                       

  \<5 years                                                             19 (4--105)                140.50 (39.50--179)             6 (2--18)               37 (4--130)                 11 (4--162)                        20.5 (4.75--62)

  5--10 years                                                           21 (4--73)                 97.50 (39.75--179)              8 (2--15)               25 (3--76)                  15 (3.75--114.75)                  21.5 (6--53.25)

  10--15 years                                                          13 (3--50)                 65.50 (27.50--139)              4 (2--10)               9 (2--50)                   11.50 (4--71.75)                   15 (3--44.75)

  ≥15 years                                                             24 (4--81)                 100.50 (40.75--245.50)          8 (2--26)               14 (0--70)                  49.50 (6.50--136)                  18.50 (7.75--65.50)

  **Medical services\***                                                                                                                                                                                                  

  Radius, km                                                            10 (3--30)                 34.50 (13.75--52.50)            4 (2--12)               3 (1.40--10)                15 (6.75--40.50)                   15.05 (3.12--4.90)

  Population covered, in 10 000                                         7 (2.45--33)               45 (17.72--52.50)               3.40 (1.65--7.25)       6 (0.55--33)                7.25 (2.58--45.75)                 6.90 (2.93--31.45)

  Beds                                                                  68 (5--350)                397 (203.75--822.25)            11 (0--52)              0 (0--500)                  87.5 (20--657.50)                  70 (17.50--277.50)

  Annual patient visits, visits/year                                    57 670 (13 800--194 372)   180 812.50 (105 000--332 500)   23 876 (6643--63 892)   146 000 (12 000--230 000)   47 421.50 (13 023.75--27 470.50)   48 446 (13 873.50--14 175)

  Annual discharges, discharges/year                                    1823 (0--12 750)           16 000 (6726--30 244.25)        75 (0--1175)            0 (0--17 535)               3075.5 (369.50--27 470.50)         1550 (112.75--11 075)

  Physicians' daily patient load, visits/day                            16.30 (6.50--31)           17.60 (6.07--35.30)             16 (6.90--30.50)        25 (5.5--60)                15 (5.84--25.75)                   16.35 (7--30)

  Physicians' daily burden in inpatient beds per capita, beds/day       3 (0--7)                   5 (3--8)                        2 (0--5.55)             0 (0--2.32)                 5 (2--8)                           3.5 (1--7.25)

  Nursing staff's daily burden in inpatient beds per capita, beds/day   3 (0--6)                   3.89 (2--6)                     2 (0--5)                0 (0--2.30)                 3.2 (2--7.73)                      3 (1.10--6)

  **Equipment and technology\***                                                                                                                                                                                          

  Total value of institutional equipment ≥10 000 (¥10 000)              200 (28--2000)             2871.31 (437.50--7723.25)       50 (5--200)             72 (0--2852.62)             200 (43.50--3301.50)               206.50 (41.60--1725)

  10 000--50 000 (pieces)                                               12 (2--96)                 113 (20--255.5)                 3 (0.50--13)            2 (0--120)                  14.5 (3--72.25)                    15 (2.75--85.50)

  ¥50 000--100 000 (pieces)                                             4 (1--22)                  25 (6.75--63)                   1 (0--4)                1 (0--42)                   3.5 (1--19)                        4.5 (0.75--15.25)

  ¥100 000--500 000 (pieces)                                            3 (0--30)                  34 (5--81)                      1 (0--3)                2 (0--52)                   3 (1--34.75)                       3 (0.75--13.50)

  ≥¥500 thousand (pieces)                                               1 (0--8)                   10 (2--28.25)                   0 (0--1)                0 (0--12)                   1 (0--7.50)                        0.5 (0--5)

  Lab techniques†                                                                                                                                                                                                         

  Routine blood tests                                                   140 (90.3)                 66 (100.0)                      74 (83.1)               36 (92.3)                   48 (96.0)                          56 (84.8)

  Hepatic function tests                                                133 (85.8)                 65 (98.5)                       68 (76.4)               31 (79.5)                   47 (94.0)                          55 (83.3)

  Renal function tests                                                  131 (84.5)                 65 (98.5)                       66 (74.2)               29 (74.4)                   47 (94.0)                          55 (83.3)

  Stool and urine tests                                                 132 (85.2)                 65 (98.5)                       67 (75.3)               31 (79.5)                   45 (90.0)                          56 (84.8)

  Bacterial cultures                                                    68 (43.9)                  55 (83.3)                       13 (14.6)               17 (43.6)                   23 (46.0)                          28 (42.4)

  Blood concentration monitoring                                        15 (9.7)                   13 (19.7)                       2 (2.2)                 4 (10.3)                    6 (12.0)                           5 (7.6)

  Ultrasonographic techniques†                                                                                                                                                                                            

  Black-white ultrasound B scanner                                      116 (74.8)                 56 (84.8)                       60 (67.4)               23 (59.0)                   45 (90.0)                          48 (72.7)

  Coloured ultrasound B scanner                                         111 (71.6)                 66 (100.0)                      45 (50.6)               30 (76.9)                   34 (68.0)                          47 (71.2)

  Radiographic techniques†                                                                                                                                                                                                

  Plain film                                                            121 (78.1)                 65 (98.5)                       56 (62.9)               30 (76.9)                   43 (86.0)                          48 (72.7)

  CT                                                                    63 (40.6)                  55 (83.3)                       8 (9.0)                 16 (41.0)                   20 (40.0)                          27 (40.9)

  MRI                                                                   39 (25.2)                  38 (57.6)                       1 (1.1)                 14 (35.9)                   15 (30.0)                          10 (15.2)

  Angiography                                                           28 (18.1)                  27 (40.9)                       1 (1.1)                 10 (25.6)                   11 (22.0)                          7 (10.6)
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*Median and IQR.

†Number and percentage.

Of the 1708 respondents, most had a bachelor's degree or lower (97.5%; 1665/1708) and an immediate professional title or lower (81.9%; 1399/1708), which was consistent with the overall staffing situation in primary care institutions. More than one-third of respondents (35.6%) were physicians, while nurses, practitioners from auxiliary departments and administrative personnel each accounted for 20% of the overall study population, which was in accordance with the professional distribution of guideline users in China ([table 2](#T2){ref-type="table"}).[@R15]

###### 

Professional and demographic characteristics of the 1708 primary care health practitioners participating in the clinical guideline survey, China, 2016

  Characteristics                          N (%)                                                             
  ---------------------------------------- ------------ ------------ ------------ ------------ ------------- ------------
  **Education**                                                                                              
  Master's, doctorate                      43 (2.5)     25 (2.3)     18 (2.9)     15 (4.3)     15 (2.8)      13 (1.6)
  Bachelor's                               958 (56.1)   682 (62.7)   276 (44.5)   214 (61.1)   302 (56.3)    442 (53.8)
  College and below                        707 (41.4)   381 (35.0)   326 (52.6)   121 (34.6)   219 (40.9)    367 (44.6)
  **Professional title**                                                                                     
  Senior                                   309 (18.1)   252 (23.2)   57 (9.2)     63 (18.0)    101 (18.8)    145 (17.6)
  Intermediate                             613 (35.9)   402 (36.9)   211 (34.0)   119 (34.0)   203 (37.9)    291 (35.4)
  Primary and below                        786 (46.0)   434 (39.9)   352 (56.8)   168 (48.0)   232 (43.4)    386 (47.0)
  **Profession**                                                                                             
  Physician                                610 (35.7)   315 (29.0)   295 (47.6)   121 (34.6)   173 (32.3)    315 (38.4)
  Nurse                                    411 (24.1)   263 (24.2)   148 (23.9)   90 (25.7)    131 (24.4)    190 (23.1)
  Practitioner from auxiliary department   370 (21.7)   262 (24.1)   108 (17.4)   82 (23.4)    116 (21.6)    172 (20.9)
  Administrative staff                     317 (18.6)   248 (22.8)   69 (11.1)    57 (16.3)    116 (21.86)   144 (17.5)

Knowledge of clinical guidelines {#s3a}
--------------------------------

The majority of healthcare providers were 'completely' or 'partially' knowledgeable about clinical guidelines (91.7%; 1568/1708). One hundred and forty-two (8.3%) providers reported that they knew nothing about guidelines, 71.1% (101/142) of whom had a primary or no professional title ([table 3](#T3){ref-type="table"}). Practitioners with higher professional titles tended to be more knowledgeable about guidelines (K-W H=195.102, p\<0.001). Similarly, a positive correlation between education level and awareness of guidelines was identified (K-W H=97.125, p\<0.001). Among the evaluated practitioners, those from auxiliary departments most frequently reported 'completely understanding' guidelines (50.3%; 186/370), while physicians most frequently reported being 'fully unaware of guidelines', which indicated the presence of insufficient understanding in and use of clinical guidelines by primary care providers (10.0%; 61/610) (K-W H=19.041; p\<0.001).

###### 

Knowledge of clinical guidelines among 1708 primary care health practitioners, China, 2016

  Knowledge of guidelines    N (%)                                                                                                                               
  -------------------------- -------------- ------------ ------------ ------------ ------------ ------------ ------------ ------------ ------------ ------------ -----------
  Completely knowledgeable   760 (44.5)     301 (49.3)   146 (35.5)   186 (50.3)   127 (40.1)   212 (27.0)   346 (56.4)   202 (65.4)   232 (32.8)   495 (51.7)   33 (76.7)
  Partially knowledgeable    808 (47.2)     248 (40.7)   237 (57.7)   160 (43.2)   161 (50.8)   473 (60.2)   232 (37.8)   101 (32.7)   375 (53.0)   421 (43.9)   10 (23.3)
  Unaware                    142 (8.3)      61 (10.0)    28 (6.8)     24 (6.5)     29 (9.1)     101 (12.8)   35 (5.7)     6 (1.9)      100 (14.1)   42 (4.4)     0 (0)
  Total                      1708 (100.0)   610 (100)    411 (100)    370 (100)    317 (100)    786 (100)    613 (100)    309 (100)    707 (100)    958 (100)    43 (100)

\*p\<0.001.

Behaviours regarding clinical guidelines {#s3b}
----------------------------------------

Of the 1588 practitioners who were knowledgeable about clinical guidelines, only 11.3% (177/1568) frequently used these guidelines, and the majority reported only occasionally using them (45.2%; 709/1568). Moreover, 8.0% (126/1568) of the practitioners had never used clinical guides even though they were aware of them. The modalities by which primary care practitioners most frequently accessed clinical guidelines were as follows: public search engines (63.4%; 911/1438), medical websites (48.5%; 697/1438) and information distributed by institutions (40.0%; 575/1438), and biomedical databases were infrequently reported to be sources of clinical guidelines. Moreover, 3.6% (52/1438) reported being completely unaware of how to obtain guidelines. Although few in number, primary care-specific clinical guidelines remained the first choice for primary care practitioners in China (72.1%; 1024/1420) ([table 4](#T4){ref-type="table"}).[@R16]

###### 

Behaviours related to clinical guideline use in 1568 primary care health practitioners, China, 2016

  Guideline utilisation                                                                          N (%)
  ---------------------------------------------------------------------------------------------- --------------
  **Frequency of guideline use (n=1568)\***                                                      
  Frequently                                                                                     177 (11.3)
  Often                                                                                          556 (35.5)
  Occasionally                                                                                   709 (45.2)
  Never                                                                                          126 (8.0)
  Sum                                                                                            1568 (100.0)
  **Sources of guidelines (n=1438)**                                                             
  Public search engines                                                                          911 (63.4)
  Medical websites                                                                               697 (48.5)
  Materials distributed by institutions                                                          575 (40.0)
  Professional academic journals                                                                 413 (28.7)
  Chinese biomedical databases                                                                   408 (28.4)
  Materials distributed by companies                                                             188 (13.1)
  Foreign biomedical databases                                                                   69 (4.8)
  Unaware of how to obtain guidelines                                                            52 (3.6)
  **Preferred types of guidelines (n=1420)** [@R1]                                               
  Chinese guidelines for primary care institutions                                               1024 (72.1)
  Chinese guidelines for all medical institutions                                                1006 (70.9)
  Translated foreign guidelines (Chinese versions)                                               261 (18.4)
  Original foreign guidelines (English versions)                                                 66 (4.6)
  **Barriers to guideline use (n=1560)**                                                         
  Lack of training                                                                               778 (49.9)
  Lack of access                                                                                 696 (44.6)
  Lack of awareness                                                                              592 (38.0)
  Guidelines not updated in a timely manner                                                      559 (35.8)
  Guidelines not sufficiently concise                                                            525 (33.7)
  Limited practitioner knowledge                                                                 480 (30.8)
  Guidelines not practical for implementation at the grass-roots level                           477 (30.6)
  Lack of oversight mechanisms to ensure medical practice fulfils the clinical recommendations   329 (21.1)
  Language barriers                                                                              252 (16.2)
  Lack of time to review guidelines                                                              227 (14.6)
  Others                                                                                         5 (0.3)

\*'Frequently' was defined as using guidelines on a daily basis. 'Often' was defined as using guidelines on a weekly basis. 'Occasionally' was defined as using guidelines on a monthly basis.

The three main barriers cited by practitioners as preventing guideline use were lack of training (49.9%; 778/1560), lack of access (44.6%; 696/1560) and lack of awareness (38.0%; 592/1560). In addition, guideline-related issues that were cited as preventing guideline use included delayed updates (35.8%; 559/1560), redundant formats (33.7%; 525/1560), guidelines deemed impractical for use in primary care (30.6%; 477/1560) and language barriers associated with English guidelines (16.2%; 252/1560) ([table 4](#T4){ref-type="table"}).

Attitudes towards current clinical guidelines {#s3c}
---------------------------------------------

Less than one-quarter of respondents considered current guidelines to be 'entirely applicable' within the primary care setting (23.5%; 339/1442). Instead, the majority (71.4%; 1030/1442) believed they were 'partially applicable'. The degree to which practitioners perceived current guidelines to be applicable to primary care was similar regardless of profession, professional title or education level ([table 5](#T5){ref-type="table"}) (K-W H=4.982, p=0.173; K-W H=3.228, p=0.199; K-W H=0.460, p=0.795, respectively).

###### 

Attitudes towards clinical guidelines among and needs of 1568 health practitioners, China, 2016

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                                                N (%)                                                                                                                                        
  --------------------------------------------------------------------------------------------- -------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------
  **Evaluation of the applicability of current guidelines to primary care practice (n=1442)**                                                                                                                                                

  Entirely applicable                                                                           339 (23.5)     124 (23.4)    69 (19.6)     83 (26.9)     63 (25.0)     174 (26.4)    110 (21.8)    55 (19.8)     137 (23.5)    192 (23.4)    10 (25.6)

  Partially applicable                                                                          1030 (71.4)    377 (71.3)    264 (75.0)    212 (68.6)    177 (70.2)    448 (68.0)    369 (73.1)    213 (76.6)    408 (70.1)    596 (72.6)    26 (66.7)

  Inapplicable                                                                                  31 (2.2)       14 (2.6)      5 (1.4)       5 (1.6)       7 (2.8)       17 (2.6)      9 (1.8)       5 (1.8)       13 (2.2)      15 (1.8)      3 (7.7)

  Unaware                                                                                       42 (2.9)       14 (2.6)      14 (4.0)      9 (2.9)       5 (2.0)       20 (3.0)      17 (3.4)      5 (1.8)       24 (4.1)      18 (2.2)      0 (0.0)

  Sum                                                                                           1442 (100.0)   529 (100.0)   352 (100.0)   309 (100.0)   252 (100.0)   659 (100.0)   505 (100.0)   278 (100.0)   582 (100.0)   821 (100.0)   39 (100.0)

  **Necessity of developing clinical guidelines for primary care (n=1568)**                                                                                                                                                                  

  Necessary                                                                                     1509 (96.2)    559 (96.0)    363 (96.5)    323 (97.0)    264 (95.3)    685 (96.1)    535 (96.1)    289 (97.0)    601 (96.0)    866 (96.3)    42 (97.7)

  Unnecessary                                                                                   39 (2.6)       14\           10\           5\            10\           18\           16 (2.9)      5 (1.7)       23 (3.7)      15 (1.7)      1 (2.3)
                                                                                                               (2.4)         (2.7)         (1.5)         (3.6)         (2.5)                                                                 

  Do not care                                                                                   20 (1.3)       9 (1.5)       3 (0.8)       5 (1.5)       3 (1.1)       10 (1.4)      6 (1.1)       4 (1.3)       2 (0.3)       18 (2.0)      0 (0.0)

  Sum                                                                                           1568 (100.0)   582 (100.0)   376 (100.0)   333 (100.0)   277 (100.0)   713 (100.0)   557 (100.0)   298 (100.0)   626 (100.0)   899 (100.0)   43 (100.0)
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Attitudes towards clinical guidelines and needs of primary care practitioners {#s3d}
-----------------------------------------------------------------------------

Most participants (96.2%; 1509/1568) reported the necessity of developing clinical guidelines for primary care institutions, and the responses to this question did not differ by profession, professional title or education level (K-W H=1.308, p=0.727; K-W H=0.542, p=0.763; K-W H=0.329, p=0.848, respectively). Ten of the 39 respondents who believed clinical guidelines to be 'unnecessary' reported the following reasons for this belief: (1) primary care practitioners should use the same guidelines as other practitioners to remain current on updated clinical recommendations; (2) the lack of access could not be remedied by simply developing new guidelines; and (3) lack of time to review guidelines. Among the 20 respondents who reported they 'do not care' about primary care guideline development, five explained their reasons for this belief: (1) the provider did not use guidelines in their daily work; and (2) the clinical guidelines were too specific for primary care practitioners, as they usually address general diseases ([table 5](#T5){ref-type="table"}).

As for the preferred clinical guidelines, more than half of the participants tended to use full guideline versions (56.5%; 874/1546), while 15.2% accepted both full and summary versions. For language, most practitioners preferred Chinese (96.8%; 1496/1546). More than half of the practitioners believed hard copies of guidelines would be more appropriate in primary care (51.5%; 797/1546), while 35.8% (53/1546) embraced both paper and electronic versions. Regarding guideline content, requests for specialised and general guidelines were voiced almost equally (58.0% and 42.0%, respectively). Healthcare providers at the county level (33.4%; 329/986) reported having a significantly greater need for specialised guidelines than did grass-roots level providers (45.0%; 252/560; Z=−4.538; p\<0.001). The top three preferred modalities by which to access guidelines were public search engines (45.6%; 703/1541), distributed periodicals (43.4%; 669/1541) and medical websites (42.6%; 657/1541), a finding that was in accordance with the practitioners' guideline searching habits. Ninety-one per cent of the participants (1409/154) welcomed training regarding the application of guidelines in primary care settings.

Multivariate logistic regression {#s3e}
--------------------------------

Knowledge about clinical guidelines was positively associated with education level and professional title (p\<0.001), as well as profession and geographical area. Compared with administrative staff, physicians and nurse practitioners were less likely to report being 'completely knowledgeable' about clinical guidelines (OR=0.636, p=0.004; OR=0.614, p=0.001). The odds of being 'completely knowledgeable' was lower in practitioners in central China than those in western China (OR=0.648, p\<0.001).

Attitudes towards the current guidelines were associated with the location and level of the institution and professional title of the practitioner. Western practitioners were more likely to report that clinical guidelines were 'not entirely appropriate' than were central practitioners (OR=0.399, p=0.017). Providers working in grass-roots settings were at greater odds of believing that guidelines were 'not entirely appropriate' than were county-level hospital providers (OR=1.315, p=0.045). A greater proportion of participants with intermediate and senior titles believed clinical guidelines to be 'not entirely appropriate' relative to those with primary titles (OR=0.356, p=0.031; OR=1.602, p=0.009) ([table 6](#T6){ref-type="table"}).

###### 

Multivariate logistic regression of knowledge of and attitudes towards guidelines

  Dependent variable                                                                   Independent variable    Level                     OR (95% CI)              p Value
  ------------------------------------------------------------------------------------ ----------------------- ------------------------- ------------------------ ---------
  **Knowledge of guidelines: completely knowledgeable/not completely knowledgeable**   Institution type        County level              0.788 (0.625 to 0.992)   0.043
                                                                                       Grass-roots level       Reference                                          
  Geographical area                                                                    Eastern                 0.834 (0.633 to 1.097)    0.195                    
                                                                                       Central                 0.648 (0.510 to 0.825)    \<0.001                  
                                                                                       Western                 Reference                                          
  Education level                                                                      Master's or doctorate   5.282 (2.458 to 11.348)   \<0.001                  
                                                                                       Bachelor's              1.876 (1.504 to 2.340)    \<0.001                  
                                                                                       High school and below   Reference                                          
  Professional title                                                                   Senior                  4.875 (3.606 to 6.592)    \<0.001                  
                                                                                       Intermediate            3.648 (2.887 to 4.608)    \<0.001                  
                                                                                       Primary or none         Reference                                          
  Profession                                                                           Physician               0.636 (0.470 to 0.862)    0.004                    
                                                                                       Nurse practitioner      0.614 (0.464 to 0.813)    0.001                    
                                                                                       Medical tech            1.196 (0.901 to 1.588)    0.216                    
                                                                                       Administrative staff    Reference                                          
  **Attitudes towards guideline: entirely applicable/not entirely applicable**         Institution type        Primary care level        1.315 (1.007 to 1.718)   0.045
                                                                                       County level            Reference                                          
  Geographical area                                                                    Eastern                 0.205 (0.858 to 1.692)    0.282                    
                                                                                       Central                 0.715 (0.543 to 0.942)    0.017                    
                                                                                       Western                 Reference                                          
  Professional title                                                                   Senior                  1.602 (1.127 to 2.279)    0.009                    
                                                                                       Intermediate            1.356 (1.028 to 1.788)    0.031                    
                                                                                       Primary or none         Reference                                          

Discussion {#s4}
==========

Findings of this survey {#s4a}
-----------------------

This study is the first to examine primary care providers' behaviours, attitudes and needs related to clinical guidelines in China. Our data suggest that the surveyed Chinese primary care practitioners lacked knowledge about clinical guidelines. Of those completely unaware of clinical guidelines, 4.2% reported having a senior title. Ten per cent of the clinical physicians were unaware of clinical guidelines, and even higher proportions of medical technicians, nursing and administrative staff reported being unaware. Clinical guideline usage was not common in primary care institutions. Eight per cent of medical staff reported having never used guidelines. Most primary care staff reported accessing guidelines through resources other than professional biomedical databases (63.4%). Knowledge and use of guidelines were higher in those who reported higher educational and professional levels. The following factors were identified as obstacles to guideline use: limitations of the guidelines themselves, insufficient access to and training regarding guidelines, limited medical staff knowledge, and inadequate awareness of guideline use. Despite the presence of insufficient knowledge and guideline use in primary care, 98.5% of the medical staff still believed that clinical guidelines are needed in primary care institutions. Nearly all practitioners expressed a desire to learn about or improve their guideline-based practice skills (91.1%), which indicates the need for clinical guideline development in primary care institutions in China. Most primary care practitioners suggested that clinical guidelines should be developed for primary care (96.2%) and supported the provision of guideline training (91.1%).

Comparison with similar studies {#s4b}
-------------------------------

The results of a survey of knowledge and attitudes related to clinical guidelines among primary practitioners that was conducted in Gansu province in China suggested that while 80% of respondents (114/143) were aware of these guidelines, only 51% used them in daily practice.[@R17] In that study, 37% of the participants believed that lacking guideline access was a major barrier to guideline use (53/143), and 88% of the participants stated that they needed guideline training (126/143).[@R17] These results are consistent with those of our study. Similarly, a cross-sectional survey conducted in western Sweden showed that 96% of primary care practitioners considered guidelines to be important, but only one-third of these providers reported being aware of guidelines; barriers cited in that study included lack of time and unavailability of and limited access to guidelines.[@R18] A study conducted in Germany showed that despite the popularity of chronic obstructive pulmonary disease (COPD) guidelines, differences in health resource and medical staffing conditions between primary care and tertiary hospitals resulted in the persistence of deficits between pneumologists and primary care practitioners regarding the diagnosis and treatment of COPD and practical implementation of educational measures.[@R19] A qualitative descriptive study conducted in Canada explored the facilitators of and barriers to guideline use among physicians and focused on the application of the Grading of Recommendations Assessment, Development and Evaluation (GRADE) method for guideline development. The results of this survey suggested that the interviewees recognised the need for guidelines and the benefits of using the GRADE method during the guideline development process.[@R20]

Characteristics of Chinese primary care system and status of primary care clinical guidelines in China {#s4c}
------------------------------------------------------------------------------------------------------

The major responsibilities of Chinese primary care providers are to prevent, diagnose, and treat common diseases and provide public health services, including health education and consulting, chronic disease management and rehabilitation services. The medical reforms launched in China in 2009 aimed to strengthen the primary healthcare system.[@R21] However, despite several years of primary care reform, the current performance of the Chinese primary healthcare system remains poor.[@R6] In addition, regional disparities exist in medical service ability, and the quality of primary healthcare in western China remains weaker than that of eastern and central China.[@R22]

Clinical guideline may serve as an important mechanism by which to improve medical service quality and promote health service equity.[@R8] However, the lack of appropriate clinical guidelines for primary care may seriously impact the overall quality of medical care in China. Among the five most common chronic diseases in China (hypertension, diabetes, cancer, stroke and COPD), primary care-specific guidelines are only available for hypertension and diabetes.[@R24] Moreover, a quality assessment of current primary care-specific guidelines showed that although they were more readable than normal guidelines, many quality problems were identified, including poor precision, the absence of review by external experts and a lack of primary care staff participation.[@R16] In contrast, some studies have reported that guidelines that were more suitable for primary care were associated with improved health outcomes and strengthened the health system.[@R26]

Strengths and limitations {#s4d}
-------------------------

### Response bias {#s4d1}

We did not randomly select the included institutions and practitioners because the national registries of both primary care institutions and health practitioners were not available. However, we balanced the number of selected institutions across provinces and covered all levels and the majority of professions in primary care. In addition, the questionnaires were distributed and completed via face-to-face interviews, except for in a few rural areas. Therefore, these data can be considered to be representative. Nevertheless, for questions that respondents may have felt required to provide a 'correct' response, a bias may have resulted from respondents providing the answer they felt was 'expected'. Moreover, on this closed-ended quantitative survey questionnaire, the researcher could not probe further into the respondents' answers or explore their levels of understanding and intent. In addition, 11.4% of potential respondents failed to complete the questionnaire. Knowledge and uptake of guidelines in this population may be poorer. Although this survey can provide a snapshot of the current situation in primary care, additional qualitative research is necessary to generate a more comprehensive understanding of needs related to clinical guidelines in primary care in China.

Conclusion {#s5}
==========

Our findings shed light on the poor knowledge levels and infrequent use of clinical guidelines in primary care. Additionally, a gap between the needs of practitioners and the availability of guidelines for primary care in China was identified. In addition, lack of access to and training related to guidelines may also prevent primary healthcare workers from using guidelines in daily practice.
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